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Disease arid other polyglutamine expansion disorders, are 
associated with degeneration and death of specific neuronal populations 
due to accumulation of certain abnormal polypeptides. These misfolded 
species aggregate and form inclusion bodies and their neurotoxicity is 
associated with the aggregation. To handle a build-up of abnormal 
proteins cells employ a complicated machinery of molecular chaperones and 
various proteolytic systems. Chaperones facilitate refolding or 
degradation of misfolded polypeptides, prevent protein aggregation and 
play a role in formation of aggresome, a centrosome-associated body to 
which small cytoplasmic aggregates are transported. The ubiquitin 
-proteasome proteolytic system is critical for reducing the levels of 
soluble abnormal proteins, while autophagy plays the major role in 
clearing of cells from protein aggregates. Accumulation of the 
aggregation prone proteins activates signal transduction pathways that 
control cell death, including JNK pathway that controls viability of a 
cell in various models of Parkinson's and Huntington's diseases. 
The major chaperone Hsp72 can interfere with this signalling pathway, thus 
promoting survival. A very important consequence of a build-up and 
aggregation of misfolded proteins is impairment of the ubiquitin 
-proteasome degradation system and suppression of the heat shock response. 
Such an inhibition of the major cell defense systems may play a critical 
role in neurodegeneration. Here, it is suggested that these 
changes may reflect a senescence-like programme initiated by the 
aggregated abnormal polypeptides. Pathways that control the fate of 
misfolded proteins, for example molecular chaperones or proteolytic 
systems, may become interesting novel targets for therapy of 
neurodegenerative disorders. 
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AB Huntington's disease is an inherited neurodegenerative disorder 

due to a mutation in exon 1 of the Hunting tin gene that encodes a stretch 
of polyglutamine (polyQ) residues close to the N-terminus of the 
huntingtin protein. Aggregated polyQ residues are highly toxic to the 
neuronal cells when they enter the cell nucleus. The mechanisms by which 
aggregated polyQ induces neurodegeneration include the binding 
of abnormal huntingtin to cyclic adenosine monophosphate response element 
binding protein, which hampers its ability to turn on transcription of 
other genes; mutant huntingtin binding to the active site on the cyclic 
adenosine monophosphate response element binding protein, which is 
essential for its acetyltransf erase activity and, hence, the drugs that 
inhibit histone deacetylase arrest polyQ-dependent 
neurodegeneration; and/or disrupting the ubiquitin 

-proteasome system. Transgenic R6/1 mice that incorporate a human genomic 
fragment containing promoter elements exon 1 and a portion of intron 2 of 
the huntingtin gene responsible for Huntington's disease develop 
late-onset neurologic deficits in a manner similar to the motor 



abnormalities of Huntington's disease and show increased 

survival rates and decreased neurologic deficits when supplemented with 

essential fatty acids throughout life. A randomized, placebo-controlled, 

double-blind study has shown that highly unsaturated fatty acids are 

beneficial to patients with Huntington's disease. These results 

raise the possibility that unsaturated fatty acids may prevent or arrest 

polyQ aggregation, inhibit histone deacetylase, and/or activate the 

ubiquitin-proteasome system. In view of the encouraging results 

with essential fatty acids in Huntington's disease, it is 

proposed that their possible use in other neurodegenerative conditions 

need to be explored. 
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AB Spinal and bulbar muscular atrophy (SBMA) is an X-linked neurodegenerative 
disease caused by the expansion of a CAG repeat in the first exon of the 
androgen receptor (AR) gene. To date, eight CAG-repeat diseases have been 
identified, including spinal and bulbar muscular atrophy (SBMA) . 
Huntington's disease (HD) , dentatorubralpallidoluysian atrophy 
(DRPLA) and five spinocerebellar ataxias (SCAs 1, 2, 3, 6, 7) . These 
disorders likely share a common pathogenesis caused by the gain of a toxic 
function associated with the expanded polyglutamine tract. 
Several mechanisms have been postulated as a pathogenic process for 
neurodegeneration caused by the expanded polyglutamine 
tract. Processing of the polyglutamine containing proteins by 
proteases liberate truncated polyglutamine tract, which may 
cause neurodegeneration as demonstrated in transgenic mice and 
transfected cells. In addition to cellular toxicity, truncated and 
expanded polyglutamine tracts have been shown to form 

intranuclear inclusions (NI) . The NIs formed by the disease protein are a 
common pathological feature of these diseases. In SBMA, NIs containing AR 
protein have been observed in regions of SBMA central nervous system 
susceptible to degenerations. Transcriptional factors or their cof actors, 
such as cerb or creb-binding protein (CBP) sequestrated in the NI may 
alter the major intracellular transcriptional signal transduction, and 
ultimately may result in neuronal degeneration. The ubiquitin 
-proteasome pathway may also contribute to the pathogenesis of CAG-repeat 
diseases. As for the therapeutic strategies, many possibilities have been 
demonstrated. Overexpression of Hsp70 and Hsp4 0 chaperones act together 
to protect a cultured neuronal cell model of SBMA from a cellular toxicity 
of expanded polyglutamine tract. 
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AB Many major neurodegenerative diseases, including Amyotrophic Lateral 
Sclerosis, Alzheimer's disease, Parkinson's disease, Huntington 
Disease and other polyglutamine expansion disorders, are 
associated with degeneration and death of specific neuronal populations 
due to accumulation of certain abnormal polypeptides. These misfolded 
species aggregate and form inclusion bodies and their neurotoxicity is 
associated with the aggregation. To handle a build- up of abnormal 
proteins cells employ a complicated machinery of molecular chaperones and 
various proteolytic systems. Chaperones facilitate refolding or 
degradation of misfolded polypeptides, prevent protein aggregation and 
play a role in formation of aggresome, a centrosome- associated body to 
which small cytoplasmic aggregates are transported. The ubiquitin 

- proteasome proteolytic system is critical for reducing the levels of 
soluble abnormal proteins, while autophagy plays the major role in 
clearing of cells from protein aggregates. Accumulation of the 
aggregation prone proteins activates signal transduction pathways that 
control cell death, including JNK pathway that controls viability of a 
cell in various models of Parkinson's and Huntington's diseases. 

The major chaperone Hsp72 can interfere with this signalling pathway, thus 
promoting survival. A very important consequence of a build- up and 
aggregation of misfolded proteins is impairment of the ubiquitin 

- proteasome degradation system and suppression of the heat shock 
response. Such an inhibition of the major cell defense systems may play a 
critical role in neurodegeneration. Here, it is suggested that 

these changes may reflect a senescence- like programme initiated by the 
aggregated abnormal polypeptides. Pathways that control the fate of 
misfolded proteins, for example molecular chaperones or proteolytic 
systems, may become interesting novel targets for therapy of 
neurodegenerative disorders. 



